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**Natasha Kirby**

*International Association of Forensic Radiographers, Portsmouth, United Kingdom*

Forensic radiography has been used since 1895 to settle court cases and convince the judge or jury using pictures as evidence.^1^ Many diagnostic radiographers will image paediatric patients for suspected physical injury at some point during their career. Some radiographers may work in areas that experience high crime rates, for example where guns or knives are used in attacks or where there are incidents of drug smuggling or people smuggling. Even when these patients are medically referred for imaging, the images acquired by the radiographer may later be produced as evidence in a court case. However, it is recognised by the Society and College of Radiographers that not all radiographers are prepared for forensic radiography in their undergraduate training, especially outside the realm of suspected physical injury.^2^

The International Association of Forensic Radiographers aims to bridge that gap by concentrating on sharing knowledge and communicating advances in the field of forensic radiography.^3^
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Radiation therapy (RT) as a profession is continuously evolving with significant ongoing learning and training opportunities for staff as technological demands increase. As a result of the technology escalation, maintaining (and recording) staff competency is essential to workforce development, possible specialisation and rostering.^1^ The generic NSW Health My Health Learning^2^ system was unable to meet the specific needs of RT competency recording and reporting that was required for education in a multi‐disciplinary, multi‐vendor cancer service.

The aim of this project was to create an interactive education database to centralise RT training within Liverpool and Macarthur Cancer Therapy centres.

The initial version of the database was implemented in September 2016. It enabled RT educators and managers to monitor training needs and identify knowledge gaps for all radiation therapists (RTs). The database provides tools for RTs to take ownership of their own professional development and incorporate learning portfolios matched with tumour site groups or work areas within the department.

Initial feedback from implementation of the database has shown that improvement of the user interface is necessary. Future updates will incorporate staff key performance indicators into the database to give greater ownership of learning needs back to the RTs.
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Icon Cancer Centre Hobart opened in November 2017. We are the fifth integrated cancer centre in Australia, offering two of the three pillars of cancer treatment, radiation and medical oncology, as well as incorporating pharmacy, nuclear medicine and the Cancer Council.

Our department consists of two bunkers with one Varian TrueBeam linear accelerator, Eclipse planning system used in conjunction with Aria, a Siemens PET/CT managed by Q‐scan, eight chemotherapy chairs, and an onsite pharmacy providing chemotherapy compounding. Our close‐knit team of over 20 staff comes from all areas of the multidisciplinary workspace, and provides a quality treatment service for patients over a broad spectrum of available cancer and haematological treatments.

Over the course of the setup of the centre, all staff experienced many triumphs and challenges. Moving into our new site from temporary offices was a highlight, as well as our first patient referral and treatment and securing 15 free on site parking spaces for our patients. Challenges involved integrating and adapting up to eight different software systems, organising tasks involved with a stand alone site that would normally be taken for granted in a large hospital workspace, and working along side an external radiography provider for our planning CT scans.

Being involved in the start up of a stand‐alone cancer centre has been an invaluable learning experience. We have successfully provided more choice in treatments to our patients in southern Tasmania, and share the workload with our public hospital counterpart.

Superficial radiotherapy as a treatment alternative for recurrent conjunctival squamous cell carcinoma: a case study {#jmrs261-sec-0005}
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**Gretel Crutchfield, Amanda Edgar**

*Peter MacCallum Cancer Centre, Melbourne, Australia*

**Introduction:**Conjunctival squamous cell carcinoma (SCC) is an aggressive malignancy of the eye, with surgery the current standard of care.^1^ The recurrence rate is high and often leads to enucleation, removal of the eye, causing decreased quality of life.^2,3^ There is limited literature on treatment options for conjunctival SCC recurrences that preserve ocular function of the eye. Superficial radiotherapy (SXRT) provides scope for a treatment of conjunctival SCC that preserves the function of the eye, though the use of SXRT in this setting is not well reported. This case study aims to report on SXRT as a treatment alternative for patients with recurrent SCC of the conjunctiva.

**Case presentation:**A 62 year‐old man presented with multiple recurrences of conjunctival SCC and was offered limited treatment options.

**Management:**Following a multidisciplinary collaborative approach a SXRT technique was developed to deliver a dose of 48.4 Gy in 22 fractions (5 fractions/week).

**Outcome:**At six‐month follow‐up, there was no evidence of residual or recurrent disease, or any significant objective or patient reported treatment‐induced side effects.

**Discussion:**Technical feasibility, practical limitations and potential side effects of SXRT in comparison to other treatment options will be discussed in this presentation. This case study provides preliminary evidence for the potential application of SXRT for conjunctival SCC. The benefits reported warrant further investigation in a larger patient cohort, with scope to provide patients with a less invasive treatment alternative for recurrent conjunctival SCC.

Permission from the patient was obtained to publish this case report.
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**Introduction:**3D‐conformal has long been the gold standard in lung radiotherapy. IMRT and VMAT provide an alternative with scope for improved dose conformality, however, there is limited evidence detailing preferred beam energy selection. Previous studies have reported reduced segments, integral dose and field penumbra with 10MV‐IMRT, comparative to 6MV‐IMRT.^1^ Furthermore, VMAT has been shown to reduce monitor units, skin dose and low‐dose wash and, subsequently, reduce lung V20 Gy compared to IMRT.^2^ The aim of this study was to investigate the combined benefits of 10MV and VMAT to shape future guidelines in optimal lung cancer management at Peter MacCallum Cancer Centre.

**Method:**Ten patients were included in this retrospective ethics approved planning study. 6MV and 10MV IMRT plans were created with 5--8 optimised beam angles using PMCC‐IMRT planning guidelines. 6MV and 10MV VMAT plans were also generated. Target and OAR dosimetry and treatment efficiencies (MU and segments) were compared across subsequent plans.

**Results:**Preliminary results indicate equivalent dose to multiple lung metrics (Dmean, V20 Gy, V5 Gy) across all plans (6MV‐IMRT, 6MV‐VMAT, 10MV‐IMRT, 10MV‐VMAT) combined with all other targets and critical structures. However, as previously reported, 10MV decreased maximum skin dose (6MV‐IMRT = 45.0 Gy; 6MV‐VMAT = 42.4 Gy; 10MV‐IMRT = 40.6; 10MV‐VMAT = 39.7 Gy). Furthermore, monitor units (IMRT, 932; VMAT, 627) and beam‐on time (IMRT, 1.6 min; VMAT, 1.0 min) suggest greater operational efficiency when VMAT is employed.

**Conclusion:**Preliminary results are encouraging for the utilisation of lung 10MV VMAT‐in particular, for improved efficiency while not compromising target coverage. Further work is warranted to justify ongoing clinical implementation.

**References**

1\. Eldesoky I, Attalla EM, Elshemey WM. The dosimetric effects of different beam energy on physical dose distributions in IMRT based on analysis of physical indices. J Can Therapy 2013;4:33--43.

2\. Jiang X, Tao L, Liu Y, et al. Planning analysis for locally advanced lung cancer: dosimetric and efficiency comparisons between intensity‐modulated radiotherapy (IMRT), single‐arc/partial‐arc volumetric modulated arc therapy (SA/PA‐VMAT). Rad Onc 2011;6:140.

Radiographers' ability in recognising true lateral wrist radiograph {#jmrs261-sec-0007}
===================================================================

**Celine Ying Yi Tan, Wei Yow Sim, Henrietta Mei Ze Goh, Adam Yong Han Kee, Shian Chao Tay, Taufik Mohammad**
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**Background:**Yang\'s criterion is the standard used by radiographers and hand surgeons to evaluate lateral wrist radiographs.^1^ Strict adherence ensures accurate measurements of important radiographic parameters.^2^ However, no study has evaluated a radiographer\'s ability in recognising a true lateral wrist radiograph using Yang\'s criterion. Hand surgeons rely on these radiographs for clinical decisions.^2^ Hence it is important that radiographs are adequate for this purpose.

**Objectives:**This study aims to determine radiographers' ability in recognising adequacy of lateral wrist radiographs and differences in perception of lateral wrist radiographic adequacy between radiographers and a hand surgeon. Ethics approval was obtained.

**Results:**Sixty consecutive lateral wrist radiographs from outpatient were retrieved retrospectively from September 2016 to March 2017. All paediatrics and abnormal findings were excluded. Baseline grading was done by four radiographers trained in radiographer abnormality detection scheme, and a musculoskeletal radiologist. Anonymised radiographs were graded by radiographers and a hand surgeon. Blackboard Learning Management System was used as the viewing and grading platform. Inter‐rater reliability was measured using Krippendorff\'s alpha (*α*) and Cohen\'s Kappa (*κ*).

Forty‐six radiographers and a hand surgeon participated in the study. Inter‐rater reliability was low (*α *= 0.253). No agreement between radiographers and hand surgeon (median *κ *= 0.187), radiographers and Yang\'s criterion (median *κ *= 0.053), hand surgeon and Yang\'s criterion (*κ *= 0.038) were observed.

**Discussion:**Radiographers were unable to accurately apply Yang\'s criterion. Differences in perception between radiographers and surgeon were evident. To improve patient outcomes and quality of care, inter‐professional education can facilitate collaboration and communication to achieve the desired adequacy of lateral wrist radiographs.³
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*Singapore General Hospital, Singapore*

**Objective:**This study aims to identify prevalence and causation of musculoskeletal injuries (MSIs) among general radiographers and measure the impact that education has on reducing MSIs.

**Methods:**Ethics approval was acquired. A sample size of 100 general radiographers from Singapore General Hospital (SGH), selected using purposive sampling, were surveyed regarding their MSIs incidence.

An educational pamphlet was introduced to reduce and alleviate MSIs in SGH. The activities were developed with an occupational therapist and aimed to reduce the five greatest areas of pain faced by radiographers. After 1‐month, a post‐educational pamphlet survey was conducted to identify any improvement in the number and intensity of MSIs.

**Preliminary results:**From the preliminary results taken one‐month post‐survey, response rate was 70%. 90% of respondents felt the pamphlet was helpful in raising awareness and addressing the problem of MSIs among radiographers. Based on working experience, 70% of radiographers with MSIs were in their first 5 years of service. 90% of the radiographers without injuries did not perform the exercises whereas those with injuries actively performed them. The pamphlet was seen to reduce the pain level of radiographers in the five identified regions, lower back, shoulder, knee, wrist, and neck.

**Conclusion:**The use of an educational pamphlet is effective in reducing MSIs in radiographers and alleviating their symptoms by creating awareness. However, compliance is required for alleviation of symptoms. A follow‐up will be performed at the sixth month mark.
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**Andrew Murphy, Renea Redman**

*Princess Alexandra Hospital, Brisbane, Australia*

**Objectives:**High levels of attenuation in the pulmonary vessel have long been acknowledged a requirement of a diagnostic quality computed tomographic pulmonary angiogram (CTPA). This retrospective study examined the consequence in using monoenergetic dual energy CTPA reconstructions in an attempt to increase vessel attenuation at no additional dose to the patient.

**Methods:**A review of 128 dual energy scans was conducted. The 90 and 150 kV polyenergetic data sets were combined to create a mixed 120 kV image. The mixed image was compared to a virtual monoenergetic reconstruction of the polyenergetic data set at 40 keV. Attenuation of both data sets was marked at the main pulmonary trunk on the equivalent axial slices. The differences in attenuation between the mixed data set and the virtual monoenergetic set were investigated.

**Results:**Analysis of 128 dual energy CTPAs found monoenergetic reconstructions to yield a significant increase in attenuation, with a difference between the means of the groups 833 HU.

**Conclusions:**Virtual monoenergetic reconstruction of dual energy CTPA datasets demonstrates a significant increase in vessel attenuation in all cases. The implementation of monoenergetic reconstruction in the setting of the CTPA should be considered for all dual energy scans, in a bid to decrease repeat rates of 'low attenuation' studies.

Impact of dual‐energy CT with virtual monoenergetic imaging on pseudo‐enhancement of complex cystic renal masses {#jmrs261-sec-0010}
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**Jit Pratap, Andrew Murphy**

*Princess Alexandra Hospital, Brisbane, Australia*

**Background:**Pseudoenhancement in computed tomography occurs due to partial voluming and beam hardening, it results in the attenuation of structures such as a simple renal cyst to be erroneously increased leading to a possible incorrect diagnosis.¹

**Objective:**To assess the value of virtual monoenergetic image reconstruction in the evaluation of cystic renal masses by eliminating the phenomenon of pseudoenhancement.

**Method:**A phantom containing three different tubes (100, 50 and 10 mm) was filled with water (to mimic renal cysts) and immersed in a 20% iodinated contrast solution (to simulate contrast enhanced renal parenchyma).

The phantom was scanned using DECT, producing a mixed (90 and 150 kV) data set with a 0.5 ratio, thus approximating 120 kV images.

DE virtual monoenergetic datasets at 80 and 90 keV were created. The attenuation of the tubes was measured on the mixed, 80 and 90 keV images and compared.

**Results:**When scanned outside of the contrast solution the water filled tubes displayed respectively for the 100, 50 and 10 an attenuation of 6.1, 6.0 and 6.0 HU.

When immersed in the contrast solution the attenuation measured 14.7, 14.9 and 21 HU for the same 100, 50 and 10 mm tubes respectively.

However, in the monoenergetic reconstructions, the 80 and 90 keV datasets displayed attenuation of 6.1, 6.1 and 6.0 HU for 100, 50 and 10 mm respectively.

**Conclusion:**DECT is a reliable imaging technique in the evaluation of complex cystic renal masses by eliminating pseudo‐enhancement artefact via the use of virtual monoenergetic image reconstruction.
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**Objectives:**This analysis of Tasmanian demographics aims to examine why Tasmania has a higher than average mortality rate compared with the national average for all top 10 causes of death.^1^ This study aims to examine the impact of this on diagnostic imaging (DI) and radiation therapy (RT) services.

**Methods:**Analyse Australian Government reports to highlight Tasmanian demographics with respect to other Australian states. As age and Socio‐Economic Indexes for Areas (SEIFA) are recognised factors that significantly affect morbidity these will be compared to highlight any variations between Tasmania and the national averages.^1^

**Results:**Tasmania is the oldest state with 19.5% of the population aged more than 65 years compared to the national average of 15.8%.^2^ It also has the second highest proportion of the population living in the most disadvantaged SEIFA quintile in Australia.^1^ The consequence of these factors increases the burden on DI and RT services in comparison to other states.

**Conclusions:**The Australian Bureau of Statistics predicts the Tasmanian median age will increase more than any other state with the median age projected to be as high as 51.1 by 2061.^3^ Hence it is important DI and RT services plan to accommodate for an increased service demand in order to provide adequate care.

**References**

1\. Primary Health Tasmania \[Internet\]. Primary Health Tasmania. 2017. Primary Health Indicators Tasmania Report; Volume 6 Issue 1. Available at [www.tasmedicarelocal.com.au](http://www.tasmedicarelocal.com.au) \[Accessed 1 August 2017\].

2\. Census \[Internet\]. Censusdata.abs.gov.au. 2017. Available at [www.censusdata.abs.gov.au](http://www.censusdata.abs.gov.au) \[Accessed 1 August 2017\].

3\. Australian Bureau of Statistics, Australian Government \[Internet\]. 2012. 3222.0 Population Projections, Australia, 2012 (base) to 2061. Available at [www.abs.gov.au](http://www.abs.gov.au) \[Accessed 1 August 2017\].

Real world learning and authentic assessment of allied health students {#jmrs261-sec-0012}
======================================================================
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**Objective:**The objective of the study was to investigate the understanding of 'authentic' and 'real world' assessment by the students as well as to find out which of the assessment tasks met the description of 'authentic' in allied health.

According to Gulikers, Bastiens and Kirschner authenticity is an important element of new modes of assessments.^1^ Authentic assessment relates to preparing future health care professionals to meet real world challenges. It constitutes learning and assessing students in close alignment with real world situations.

**Method:**A survey was conducted of year 2 students in the Medical Radiation Sciences (MRS) course at Queensland University of Technology. The survey focussed on the definitions of real world learning and authentic assessment. Different assessment tasks in allied health professions were analysed to gain a true reflection of students' perceptions of authentic real world assessments and their understanding of 'authentic'.

**Results:**The results of this study identified assessments such as reflective writing, oral presentation, theory exams, role play and online quizzes have been widely used in allied health programs. Students in allied health professions have an understanding of real world learning and authentic assessment; they foresee only some of the assessments in alignment with the definition.

**Conclusions:**The findings of this study will guide future student engagement and understanding of assessment design. It will benefit academics and students in relation to better application of assessment tasks.
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*^1^Beech Health, New Lambton, Australia ^2^University of Newcastle, Newcastle, Australia*

**Objectives:**Early detection and intervention reduce excessive thoracic kyphosis and may potentially prevent health complications. A common measure of thoracic kyphosis from radiographs is the modified Cobb angle. This study aimed to determine the validity of the gravity‐dependent (analogue) inclinometer for measuring thoracic kyphosis when compared with the modified Cobb angle.

**Methods:**This cross‐sectional study involved 78 participants and received ethics approval from the University of Newcastle Human Research Ethics Committee. Measurements of thoracic kyphosis using a gravity‐dependent (analogue) inclinometer were compared with modified Cobb angle results obtained from a lateral thoracic spine X‐ray in relaxed standing. Linear regression was used to determine the association between modified Cobb angles and inclinometer measurements, accounting for age.

**Results:**The linear regression model indicated a strong association between thoracic kyphosis inclinometer angles and the modified Cobb angles measured from the radiographs (*β *= 0.470, 95% CI 0.29, 0.65, *P* \< 0.001, *R* ^2^ = 0.515, *n* = 78). Age was a confounder, thus was included in the model (*β *= 0.349, 95% CI 0.19, 0.51, *P* \< 0.001).

**Discussion/Conclusion:**Radiographs are used to monitor thoracic kyphosis in individuals with certain pathologies. The gravity‐dependent (analogue) inclinometer produces angles that are comparable to the modified Cobb angles obtained from radiographs, establishing its validity as a clinical tool for measuring and monitoring thoracic kyphosis.

Advanced practice radiation therapists: an Australian context {#jmrs261-sec-0014}
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**Objective:**The purpose of this systematic review is to examine the literature regarding the development, implementation, scope and extent of APRT roles in Australia in peer reviewed journals, government reports, conference proceedings and reports.

**Methods:**A search was undertaken of PubMed, Web of Science and CINAHL, the ASMIRT website and Google Scholar to identify relevant documents. Combinations of keywords with Boolean operators (advanced practice) OR (advanced practitioner) OR (specialist) AND (radiation therapist) or (radiation therapy) were used. Online and physical searches were conducted between 16 and 23 July 2017. Results were not date limited.

**Results:**The searches retrieved 352 after duplicates were removed with 53 remaining after filtering for eligibility criteria. Items consisted of journal articles, conference abstracts, presentation slides, online presentations, state government and ASMIRT reports. A number of potential and existing APRT roles were found in the identified articles, including image review, stereotactic, treatment review, breast localisation, palliative radiotherapy, brachytherapy, radiation engineering and urology.

**Discussion/Conclusion:**Despite reports indicating that radiation therapists in Australia have been concerned with professional directions since 2001, there is little evidence of formal progress towards defined AP RT roles. Several centres have implemented roles in a number of practice areas. The success of APRT roles lies in the ability to demonstrate that implementation goals have been achieved and that patient care has improved. The literature suggests that this is occurring however the presented evidence is not compelling.

Meet the POMS -- teaching research with international collaborative peer learning {#jmrs261-sec-0015}
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**Mary‐ann Carmichael, Angela Drew**

*RMIT, Melbourne, Australia*

**Introduction:**Research methods are a core component of undergraduate health degrees yet research^1^ suggests that students frequently lack enthusiasm for research methods and commonly struggle to apply the knowledge to practice. This project adopted the hands‐on engagement with research suggested by Wu^2^ by introducing a new international collaborative peer learning activity. Students designed, executed and analysed a primary research project in collaboration with overseas peers with the aim of promoting a reciprocal^3^ international perspective in these students.

**Method and Materials:**Medical radiation cohorts from the University of Liverpool and from RMIT University, Melbourne, independently designed and deployed a survey to gain understanding of overseas practice. Each cohort also acted as the participants for their overseas peers. Students from both cohorts were invited to provide feedback about the initiative via an anonymous survey tool. Questions gauged the perceived pedagogical value of the activities and interactions and the impact of the international perspective on professional development.

**Results:**The study questionnaire was completed by 149 students. Overall 71% of students reported that the project had improved their understanding of their profession overseas. Actively working in teams to design and deploy the tool and analyse the research findings was felt to be useful by 80% of students.

**Conclusion and Discussion:**Medical radiation students have identified that active engagement has enabled them a greater understanding and appreciation of the process of research. Self‐direction to learn about the professional qualifications and practices overseas has made the outcome of the research interesting for students.
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**Objectives:**The aim of the study was to investigate the prevalence of work‐related musculoskeletal pain among medical imaging technologists in New Zealand.

**Methods:**Participants completed a self‐report work‐related musculoskeletal pain questionnaire adapted from previous research.^1^ The questionnaire comprised the following sections: demographics, exercise patterns, occupational information and work‐related musculoskeletal pain experienced in the past 12 months. Results from the questionnaire were captured using an online survey development cloud‐based software. Using the Statistical Package for Social Sciences, the following descriptive statistics were completed: mode, mean, frequency, percentages and standard deviations.

**Results:**Questionnaires from 189 participants were collected and analysed (*n* = 189). One hundred and eighty one participants reported to have experienced work‐related musculoskeletal pain in the past 12 months (95.8%). The most prevalent anatomical site of pain was the lower back (79.4%) followed by shoulder (59.3%), neck (57.1%), hand/thumb (27.5%), knee (14.3%) and the elbow (11.6%). Participants believed their occupational duties contributed to them experiencing musculoskeletal pain (88.9%). Among the most frequently performed occupational activities were repetitive movements (64.8%), repetitive work with shoulders, arms, hands or fingers (62.2%), moving instrumentation (56.6%), positioning the patient on the bed (53.7%), working with their hands above shoulder height (49.5%) and prolonged standing (48.2%).

**Conclusions:**An overwhelming majority of the cohort reported experiencing work‐related musculoskeletal pain. Further research into the various occupational risk factors that predispose professionals to work‐related musculoskeletal pain is required. Furthermore, development of various exercise interventions to prevent and manage work‐related musculoskeletal pain is required to ensure a healthy and productive workforce.
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**Objectives:**The aim of the study was to investigate the prevalence of work‐related musculoskeletal pain among sonographers in New Zealand.

**Methods:**Ethical approval was sought from the tertiary organisation\'s research committee before participants completed a self‐report work‐related musculoskeletal pain questionnaire.^1^ The questionnaire comprised the following sections: demographics, exercise patterns, occupational information and work‐related musculoskeletal pain experienced in the past 12 months. Close‐ended multiple choice options ranged from dichotomous to Likert scale responses. Results from the questionnaire were captured using an online survey development cloud‐based software. Using the Statistical Package for Social Sciences, the following descriptive statistics were completed: mode, mean, frequency, percentages and standard deviations.

**Results:**Questionnaires from 86 participants were collected and analysed (*n* = 86). Eighty‐three participants reported to have experienced work‐related musculoskeletal pain in the past 12 months (96.5%). There were 263 work‐related musculoskeletal pain complaints recorded, indicating an average of 3.2 complaints per participant (*n* = 83). The most prevalent anatomical site of pain was the shoulder (83.7%), followed by the neck 69.7%), hand/thumb (54.7%), lower back (54.65%), elbow (37.2%) and knee (5.8%). Participants believed their occupational duties contributed to them experiencing musculoskeletal pain (89.5%). Among the most frequently performed occupational activities were repetitive movements (98.8%), awkward body postures (86.1%), strenuous arm positions (91.9%), twisting (76.7%) and frequent repetitive work with shoulders, arms, hands or fingers (98.8%).

**Conclusions:**Further statistical analysis will be carried out to establish if the occupational activities frequently performed by the cohort predisposed them to the high self‐reported prevalence of shoulder and neck pain.
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**Objective:**To report on plan quality and delivery efficiencies using a template based solution for treatment of multiple brain metastases with a single isocentre.

**Methods:**In 2015 Epworth Radiation Oncology commenced clinical use of Brainlab Multiple Brain Metastases software for planning of suitable patients with multiple (3--10) brain metastases. This automated platform uses a single isocentre, multiple target, dynamic conformal arc approach specifically optimised for brain metastases planning.

45 patients with combined total of 327 metastases were prescribed 20 Gy to each planning volume. Inclusion criteria for single fraction treatment included total planning target volume ≤15 cc, and largest single planning volume \<10 cc.^1^

Patients were treated using a Novalis Tx linear accelerator. Setup accuracy was verified by ExacTrac robotic alignment incorporating six degrees of freedom and a frameless mask system.

Independent dosimetric verification of the treatment plan was performed using Mobius 3D and treatment delivery was evaluated using FractionLab (log file analysis).

**Results:**Most common beam arrangement utilised eight arcs with four non‐coplanar couch rotations.

Average beam on time was 12 minutes. Average treatment delivery time including patient setup and IGRT at each couch rotation was 31 minutes.

Sparing of surrounding healthy tissue was achieved. The average mean brain dose was 2.32 Gy while average mean hippocampus dose was 2.19 Gy.

**Discussion/Conclusion:**Cranial treatment plans incorporating multiple high dose regions and rapid dose fall off can be achieved with this template‐based solution. This allows efficient and accurate treatment of patients with multiple brain metastases minimising dose to surrounding critical structures.
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**Introduction:**Cerebrospinal fluid (CSF) is a plasma‐like fluid located in and surrounding the cavities of the central nervous system (CNS). It has many important purposes in the spinal cord such as protection by using the fluid to act as a shock absorber and providing lubrication between bones and the spinal cord. CSF removes metabolic waste products from the spinal cord tissue into the blood stream.^1^ There are certain conditions where CSF leaks out of the spinal cord, whether it be from trauma, pathologic process or a spontaneous leak. This causes a decreased CSF pressure and or volume. A minimally invasive and fast approach to rectify this condition is to perform a CT guided epidural blood patch.

**Discussion:**After identification of the CSF leak, the patient will be positioned prone on the CT scanner. A 3D image of the anatomy of interest is obtained in order for the radiologist to perform an autologous blood patch. A spinal needle is inserted into the epidural space at the site of the leak. Venous blood will be drawn via patient\'s cannula and injected into the spinal needle.^2,3^ The blood will act as a 'patch' as the body\'s healing system will create a blood clot adherent to the dura mater. This patch is a permanent procedure and has a high success rate in preventing any more CSF leakage.

Although this is not a common procedure, it is important that CT radiographers are aware of this practice.
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Acute skin toxicities are experienced by nearly all head and neck patients, ranging from erythema to moist desquamation. This is uncomfortable, painful and distressing for patients and can result in skin infections. The advances made with mepitel film are not practical for head and neck patient skin care.

Our current standard of care at St George\'s Cancer Care Centre involves aqueous cream and saltwater bathing and dressings if required. This generally manages the skin reaction rather than preventing or reducing it.

**Could current practice be improved?:**At St George\'s we decided to investigate obtaining better outcomes for head and neck patients in terms of managing skin toxicities. A silicone gel (Strata XRT) is a new product manufactured specifically for the prevention and treatment of radiation skin reactions. Our first step was a feasibility study to look at patient compliance with the product, cost effectiveness and ease of use/tolerability.

Patients applied the gel twice daily and skin reactions were reported each week by an RT. Patients were asked to score tolerability, efficacy, ease of use and feel on the skin.

Although this study specifically looked at the feasibility of using this product we did compare the onset and extent of moist desquamation against previous patients notes recorded during treatment. This was not the primary aim of this study as a more robust research is required to evaluate the efficacy of the gel (Strata XRT) compared to our standard skin care regimen.
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**Introduction:**A case report of high grade urothelial carcinoma with FDG‐PET avid recurrences to the pre‐sacral space and left adrenal gland, in a very fit 64‐year‐old man. Due to the patient\'s extensive medical history, the aim was to provide the best prognosis and the greatest quality of care. Effective communication: to listen to patients concerns and articulate these to members of the multidisciplinary team were essential in meeting the treatment aims and maintaining quality of life after radiation therapy.

**Case presentation:**In July 2015 the patient was diagnosed with localised bladder cancer and underwent cystoprostatectomy with formation of a neobladder. In April 2017, asymptomatic metastases to the pre‐sacral space and left adrenal were discovered.

**Management and Outcome:**The patient was treated to two sites simultaneously, with high‐dose radiotherapy aiming for local control, to potentially prolong survival and a small chance of cure. Volumetric modulated arc therapy (VMAT) was used to achieve conformal dosimetry with sparing to the organs at risk.

**Discussion:**The patient expressed their main concern was perforation of the neobladder as a side effect of radiation therapy. Late effects of radiation therapy to the left kidney were also considered. A complication of this case was that these structures surrounded the plan target volumes. VMAT achieved favourable dosimetry with increased sparing of the healthy tissue. VMAT is a feasible modality to deliver high doses to multiple sites simultaneously. Patient permission to publish this case report was obtained.

The importance for the patient in diagnosing subtle foot and ankle fractures {#jmrs261-sec-0022}
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**Introduction:**Undiagnosed fractures of the foot and ankle can lead to short term swelling and loss of function, as well as long term pain and disability for the patient.^1^ There are many subtle fractures of the foot and ankle which are often overlooked at initial presentation. They include but are not limited to:Lisfranc fractures^2^fractures of the lateral process of the talus^3^osteochondral lesions of the talus^4^Charcot fractures^5^tarsal coalitions^6^talo-navicular dislocations.^7^

All of which can have devastating consequences for the patient.

**Case presentation:**A series of case studies showcasing the various fractures listed will be presented, as sourced from the Princess Alexandra Hospital. A literature review will be incorporated with each case to further highlight the issues with each fracture.

**Management and Outcome:**Various imaging modalities will be presented and compared on merit for diagnosis and treatment planning. In the first instance a plain radiograph is always performed following trauma or acute pain, however what can be done if there is no fracture seen but the patient has significant pain? Further imaging by CT for bony detail or MRI for ligamentous damage and bone bruising.^8^

**Discussion:**Subtle foot and ankle fractures often take some time and multi‐modality imaging before a diagnosis can be made. Communication with the patient and collaboration within the multidisciplinary team is essential for the patient to avoid long term pain and disability.^9^
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Non‐accidental injury is a significant cause of mortality and morbidity, especially in infants and young children.^1^

In the setting of suspected non‐accidental injury of a child less than three years of age, the skeletal survey is useful to detect unsuspected and older fractures.^2^

High quality images, obtained with minimal distress to the patient, are of primary importance, as these images will often be presented in court as diagnostic evidence of abuse, and in child protection cases.

At the Royal Children\'s Hospital in Melbourne a strict protocol is adhered to -- from the time the referral is received and assessed by a consultant paediatric radiologist to the performance, by experienced paediatric radiographers, of the exam itself.

This poster illustrates the best practice protocol for suspected non‐accidental injury cases, the basic imaging techniques used, as well as their rationale and any additional imaging that might be required.
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**Background:**Disability has been conceptualised as an umbrella term which encapsulates not just impairments in body structure or function but also limitations in performing activities and restrictions in an individual\'s ability to participate in day to day life.^1^ Despite their similar needs to access health care as the general population it has been suggested that people with disabilities needs are often unmet, and that they were more likely to report lower levels of satisfaction.^2^

**Methods:**In this review, key barriers to health care access were explored and strategies to decrease these disparities are identified. A search of published works from 2007 to present within PubMed, Science Direct and Scopus was conducted to investigate contributing factors to the disparities in health care. Key terms searched for in the literature included: persons with disabilities, disparities, attitudes towards people with disabilities, communication barriers and disability knowledge.

**Results:**Factors that were found to contribute to the disparities in health care for people with disabilities included ineffective communication, attitudes of health care providers, a lack of knowledge regarding disabilities, racial/ethnic minority status, insurance coverage and physical access barriers.^3^ By addressing these factors, in particular attitudes, lack of information and miscommunication, the inequalities that exist between disabled and non‐disabled patients in the health care system can be reduced and improved health outcomes can be achieved.
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**Objectives:**For a continuous health care quality improvement, a recent trend is to define and evaluate performance indicators of the service provided. Due to the increase in cancer incidence and developments in technology, the radiotherapy practice is constantly evolving; measuring and responding to temporal changes is ensuring that a department runs efficiently. Practical tools to generate data for performance assessment are the electronic medical record (EMR) systems, which allow collection of patient information, and report and monitor performance.

We retrospectively assessed the performance indicators of our radiotherapy department and their trends during the past 4 years, using a commercially available EMR system.

**Methods:**Patient and treatment data were retrieved using Mosaiq EMR system, during 2012--2015. Data analysis included external beam radiotherapy treatments delivered on three linear accelerators.

Performance indicators were defined and evaluated on an annual basis: productivity (measured by the number of new cases per year and diagnosis distribution); complexity (measured by the ratio of IMRT and VMAT courses, average number of fractions per patient and average number of images per patient); quality (measured by the waiting times from admission to first treatment session). The trends of all performance indicators were assessed by linear regression.

**Results:**Temporal trend analysis showed increasing productivity and complexity, paired with constant waiting times. The investigation of the performance indicators enabled us to identify workflow processes needing improvement and estimate future demands of resources (see Figure).

**Conclusion:**A commercially available EMR system can be easily used for monitoring the performance indicators of a radiotherapy department.
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Until recently, patients with anal cancer undergoing radiation treatment at Radiation Oncology Princess Alexandra Hospital, Raymond Terrace (ROPART) were treated with an intensity modulated radiation therapy (IMRT) technique. In 2016 we developed a VMAT protocol for gynaecological patients that demonstrated an improvement in treatment times and lower bowel dose, while maintaining acceptable tumour volume dosimetry. From this experience, our radiation oncologists were keen for a VMAT protocol to be developed that could be used for anal cancer patients.

This poster presentation details our process of applying an anal cancer technique, modified from a published study, to the data sets of five previously treated IMRT cases. The biggest challenges with this cohort of patients are the size of the pelvic nodal areas that need to be covered and the limitations of the multi‐leaf collimator (MLC) leaf travel. The resultant planning protocol uses three arcs, including two partial arcs with offset jaws, and one full arc to ensure the best tumour volume dosimetry, while enabling the most conformal MLC shielding around the small bowel.

Point of care ultrasound: a screening tool for elbow fractures in children {#jmrs261-sec-0027}
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Upper limb fractures are a common injury in children under 15 years of age.^1^ Contemporary literature suggests elbow fractures account for 18.3% of paediatric upper limb fractures.^1^

X‐ray is regarded as the standard for baseline diagnostic imaging in acute limb injury.^2^ Some investigators have identified X‐ray as having a high false‐negative rate in the diagnosis of acute limb fracture.^3^ Compounding this diagnostic challenge are developing growth plates and the cartilaginous regions of paediatric joints, such as the elbow.^4^

Several small prospective studies have explored point of care ultrasound (PoCUS) application as a rule out screening tool for paediatric elbow fracture.^5--7^ A posterior fat pad is located within the olecranon fossa of the elbow. Following acute elbow trauma, an effusion may elevate the posterior fat pad. This is commonly known as a posterior fat pad sign.^5^ The posterior fat pad sign is highly sensitive for elbow fracture and while readily seen with PoCUS, it is often not visible on X‐ray.^5^ There is consensus among investigators that PoCUS is an accurate and reliable screening tool which may rule out paediatric elbow fracture.^5,8,9^

A radiation free and mobile technology, PoCUS is typically well tolerated. Furthermore, PoCUS enables rapid bedside evaluation and the acquisition of clinically relevant data.^5^ As a screening tool, PoCUS could potentially streamline patient care. This could be achieved through a reduction in unnecessary X‐rays and the facilitation of early collaboration, decision‐making and treatment planning with patients and their families. Given the promising findings to date, further evaluation is warranted.
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The need for erect plain abdominal radiographs has been disputed for some time.^1^ However, requests from the emergency department for plain supine and erect are common as part of the routine work‐up for acute abdominal pain. In theory, the only advantage of the erect view is the ability to visualise air/fluid levels within the bowel as a supposed criteria for diagnosis of either small or large bowel obstruction. This does not account for the fact that even normal loops of intestine frequently contain pockets of gas, mostly the result of patients swallowing or gulping room air or drinking carbonated beverages.^2^

Both small bowel obstruction (SBO) and large bowel obstruction (LBO) can be accurately and reliably diagnosed on the supine view alone. SBO is indicated by distended loops of small bowel greater than 3 cm in diameter, while LBO shows large bowel distended greater than 6 cm or greater than 9 cm at the caecum. The erect abdominal view has a more limited role in aiding diagnosis of long‐term loss of bowel motility or if there is suspicion of rupture.^2^

This poster presentation reminds viewers of the key diagnostic criteria for SBO and LBO. Given a sound knowledge of the criteria, radiographers can potentially take a lead role in advocating for their patients and collaborating with referrers to avoid unnecessary erect abdominal plain radiography. This will reduce radiation exposure and ease patient discomfort.^3,4^
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Lingual nerve injury is a known complication of dental surgery involving the third molar, with prevalence ranging from 6.6--23%.^1,2^ Recent MR neurography (MRN) techniques have made high‐resolution depiction of many peripheral nerves a clinical feasibility. MRN of the lingual nerve is a lesser known but useful pre‐surgical diagnostic imaging work‐up with impact on clinical management nerve repair.

In our institute we have included three‐dimensional reversed fast imaging with steady‐state free precession (PSIF) and double‐echo steady‐state (3D‐DESS) imaging sequences with thin maximum intensity projection, in addition to T1 and T2‐weighted 3 mm axial and coronal sequences with contrast administration in our MRN protocol of the lingual nerve.

PSIF causes signal loss in all moving structures such as blood,^3,4^ allowing high T2 signal intensity of the lingual nerve to be depicted more prominently over nulled signal from neighbouring vessels. 3D‐DESS allows excellent demonstration of the bright T2 signal of the lingual nerve in contrast to background suppressed fat and fatty marrow tissue,^5^ by using its water excitation fat‐suppression technique and through the acquisition of two different echoes during each repetition time.

The anatomical course and appearance of the normal lingual nerve as opposed to the diseased nerve is depicted using anonymised images from clinical cases of lingual nerve injury secondary to third molar extraction, in relation to impact on surgical planning.

In conclusion, we share our experience keeping abreast of MRN technological advances and communication with our clinical partners to enable better care for patients with lingual nerve injury.
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**Aim:**To determine whether the use of an immersive local access simulated resource for training patient positioning in radiography can improve student performance with respect to a local access real resource.

**Methods:**Year 1 radiography students (n = 76) were split in two cohorts, each of which undertook a set of tasks relating to optimal hand positioning for plain‐film X‐ray imaging. Group 1 was assigned to use the CETSOL VR Clinic software, whereas Group 2 performed conventional simulated role‐play in a real clinical environment. A comparison of hand positioning performance was subsequently completed where both groups performed posterior‐anterior (PA) and oblique hand X‐ray positioning tasks on a real patient model three weeks post‐training. The analysis quantified hand positioning performance through a comparison with five expert radiographers and student perceptions using a voluntary questionnaire.

**Results:**In terms of quantitative positioning assessment, students in Group 1 performed on average 36% (*P* \< 0.001) better in relation to digit separation, 11% (*P* =\< 0.001) better in terms of palm flatness and 23% (*P* = 0.02) better in terms of central ray positioning onto the third metacarpal. Student perception scores indicated no significant difference between the two simulation modalities.

**Conclusion:**A significant difference in patient positioning was evident between the groups; the VR Clinic™ cohort demonstrated improved patient positioning outcomes. The observed improvement is attributed to the task deconstruction and variety of visualisation mechanisms inherent in the nature of the interaction between student and simulation.
